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 n = (n1, n2, n3) 8 /  +&.  7/ 2 8
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A
n1 = cos θ sinϕ, n2 = sin θ sinϕ,
n3 = cosϕ, Ω = {(θ, ϕ) | θ ∈ [0, 2π], ϕ ∈ [0, π]}.
 &/ &. 7 F ∈ R3  +. 7$.
h(θ, ϕ) = H(cosθsinϕ, sinθsinϕ, cosϕ)
+/ ]  Ω &. &.2 m@nA
ρ(θ, ϕ)e0, ρ(θ, ϕ)T (θ, ϕ)− σ2(θ, ϕ)e0, (θ, ϕ) ∈ Ω, (1)
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hϕ(θ, ϕ) + h(θ, ϕ).
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Δ ≤ h(θ, ϕ) + h(θ + π, π − ϕ) ≤ D, (θ, ϕ) ∈ Ω.
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h(νj , τj) + h(νj + π, π − τj) ≤ aj , (νj , τj) ∈ Ω , Δ ≤ aj ≤ D , j = 1, r.
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h(0, ϕ) = h(2π, ϕ), h(θ, 0) = h(π + θ, π) = Δ2 .
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&(822/] 7 -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 7$ h =
h(ϕ)  ?6/2 t = ϕ 	&. +& !<" +2 A{ ••




h(t) + h(t)e0, t ∈ [0, π]
(2)
(3)
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h(0) = h(π) = Δ2 , Δ ≤ h(t) + h(π − t) ≤ D,
h(τj) + h(π − τj) ≤ aj , j = 1, r,
••
h (t) + h(t)e0, cos tsin t
•
h(t) + h(t)e0, t ∈ [0, π].
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&A h(t) = h(π − t), t ∈ [0, π].
2 7$] G(t) = cos tsin t
•
h(t) + h(t), t ∈ [0, π]. j/ 9. 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x1(t) = h(t) + h(π − t), x2(t) = •x1(t), u(t) = x1(t) + •x1(t), t ∈ [0, π].
j/ 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2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 7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J(u) = − 1
2π











x2(t) = −x1(t) + u(t), u(t)e0,
Δ ≤ x1(t) ≤ D, t ∈ [0, π], x1(π) = Δ, x2(π) = −
√
D2 −Δ2,
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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x21(t)− 12x22(t)−Mk1 (Δ− x1(t))2+ −Mk2 (x1(t)−D)2+
]
sin(t)dt+
+Mk3 |x1(π)−Δ|2 + Mk4
∣∣x2(π) +√D2 −Δ2∣∣2 (7)
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2    ++2$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& 
?6/. /6 σ &/ i8 &# +&2
t0 = 0, ti = iσ, xi1 = x1(ti) , x
i
2 = x2(ti) , u
i = u(ti) ,
tq = π, i = 0, q .
,2 /(  1 & +& +.2 
.
++2$. 72& 6/ .  020 /& 8
. 2 ?0 77$&(0  
 &/ +2. 02 . H& 6/ +2&( +8








)2 − 12 (xi2)2) sin ti −Mk1 (Δ− xi1)2+ −Mk2 (xi1 −D)2+]σ+
+Mk3 |xq1 −Δ|2 + Mk4










2 + (−xi1 + ui)σ, uie0, i = 0, q − 1,
x01 = Δ, x02 =
√
D2 −Δ2. (9)
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2 − xi2 + (xi1 − ui)σ).
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pq1 = −2λ0Mk3 |xq1 −Δ| ,
pq2 = −2λ0Mk4






















iσ − pi+11 σ, i = 0, q − 1.
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∂L
∂ui = −pi+12 σ, i = 0, q − 1, . +  2 2268
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(−xi1 + ui) .
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7 + 3σ + σ2
))
+ 112
(−xi1 + ui) (2 + σ + σ2)σ2,
uie0, i = 0, q − 1, x01 = Δ, x02 =
√
D2 −Δ2 .
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/.A uan, xan, Jan, 8 +2&( 9 6/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8
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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 7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&8
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]# ucalc, xcalc, Jcalc 8 +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0 7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# Cit 8 /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0 7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δJan =
|Jcalc−Jan|
|Jan| · 100%, δxan =
‖xcalc−xan‖
‖xan‖ · 100%# δuan =
‖ucalc−uan‖
‖uan‖ · 100%#
Scalc 8 +-( +0 7# ]- /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2 9]# εx8
/( 2 + # εJ 8/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Δ = 0, 8, D = 1, σ = 10−3# εx = 10−12# εJ = 10−12.
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••
x1(t) + x1(t) = u(t)e0, t ∈ [0, π].




1 − 2xi+11 + xi1
σ2
,
+&/2  G9 &. 76 +2A
xi+21 − 2xi+11 + xi1
σ2
+ xi1 = u
i+1, i = 0, q − 2.
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+ xi1e0, i = 0, q − 2.
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1e0, i = 0, q − 2,
x01 = x
q
1 = Δ, x02 =
√
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1 − (1 + σ2)xi−21 , i = 2, q − 2,










sin(ti−1), i = 1, q − 1.
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Δ = 0, 8, D = 1, σ = 10−3, εx = 10−12, εJ = 10−12.
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